Nutrition and immune system: certain fatty acids differently modify membrane composition and consequently kinetics of KV1.3 channels of human peripheral lymphocytes.
Potassium (K(+)) channels of human peripheral lymphocytes play a considerable role in the signalling processes required for immune responses. Modification of the fatty acid composition of the membrane influences the functions of various membrane enzymes and ion channels. We set out to establish how the incorporation of fatty acids with different carbon chain lengths and degrees of unsaturation into the cell membrane influences the function of K(V)1.3 channels of lymphocytes, thereby potentially modifying the immune responses of the cells. The incorporation of the fatty acids into the cell membrane was monitored by gas chromatography. Whole-cell patch-clamp experiments demonstrated that the polyunsaturated linoleic acid, arachidonic acid and docosahexaenoic acid all decreased the activation and inactivation time constants of the K(V)1.3 channels, but did not affect the voltage-dependence of steady-state activation and steady-state inactivation of the channels. Treatment with the saturated palmitic acid, stearic acid and the monounsaturated oleic acid did not result in significant changes in the biophysical parameters of K(V)1.3 gating studied. We conclude that the incorporation of fatty acids unsaturated to different degrees into the cell membrane of lymphocytes influenced the rate of gating transitions but not the equilibrium distribution of the channels between different states. This effect depended on the degree of unsaturation and the chain length of the fatty acids: no effects of saturated and monounsaturated fatty acids (16:0, 18:0 and 18:1) were observed whereas treatment with polyunsaturated fatty acids (18:2, 20:4 and 22:6) resulted in significant changes in the channel kinetics.